Genomic instability due to germline p53 mutations drives preneoplastic progression toward cancer in human cells.
Cells heterozygous for mutations in p53 demonstrate extreme genomic instability and develop mutations detectable at the chromosome level as well as the molecular level. This genomic instability causes initially nontumorigenic ras-expressing immortal LFS cells to progress to a tumorigenic state presumably due to additional mutational events. It is not surprising that LFS families with these p53 mutations develop the additional mutations necessary for cancer to occur at such high frequencies. This observation is consistent with increased cancer rates in these families being due to abrogation of a rate limiting step rather than a rate expected for one less step in a multistep carcinogenic process. Although p53 has been shown to be able to function as a transcription factor, mutations in p53 appear to affect genomic stability in LFS fibroblasts with double minutes and telomeric associations being prominent early events. One possibility is that p53 controls the expression of genes required for fidelity of replication or telomerase activity. Alternatively p53 may itself be a replication factor like the transcription factor CTF. In the future, we plan to investigate whether p53 plays a direct role in replication.